Ag, Cu, Hg and Ni ions alter the metabolism of human monocytes during extended low-dose exposures.
The monocyte and macrophage play an important role in the biological response to dental biomaterials. However, the effects of low-level, extended exposures of monocytes to metal ions which are known to be released from dental alloys is not known. Thus, in the current study we characterized the metabolic activity of monocytes in the presence of low doses of Ag, Cu, Hg and Ni ions for up to 4 weeks. THP-1 human monocytes were exposed in vitro to concentrations of metal ions at 1-10% of those known to be lethal during 24 h exposures. Mitochondrial function [succinic dehydrogenase (SDH) activity] and total cellular protein [bicinchoninic acid (BCA) assay] were assessed at weekly intervals during metal exposure. Each metal ion caused a unique pattern of effects from the monocytes. These effects were sometimes delayed until several weeks into the exposure (Cu, Ni). Large increases in total protein or SDH activity per cell were observed (Cu 150%, Hg 40-60%, Ni 50%), but these increases were always transient. The differences between concentrations with minimal effects and those which were lethal (8 versus 12 micromol L(-1) for Ag, 1.0 versus 1.5 micromol L(-1) for Hg) were small. Finally, concentrations which caused total suppression of cellular activity were sometimes preceded by an increased activity (Hg, Ni). We concluded that metal ions alter monocyte metabolic activity during extended exposures in vitro, but that the concentrations required are often near long-term lethal levels. Clinically, these results imply that the levels of metals released from dental alloys may be significant to monocytic function.